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Abstract. This paper reports an investigation of methods of reservoi r edge 
detection using Remote Sensing images in a study case of the reservoir's 
edges of Sobradinho, Bahia, Brazil. The tests included LANDSAT-5TM im- 
agery, SRTM-DEM, SWBD edge of the SRTM and ASTER-VNIR-GDEM, 
The SRTM -NASA SWBD planimetry differ in the edge SRTM DEM and the 
edge B4. Altimetric profiles were developed between the edges of SRTM- 
DEM and radiometric in B4 and it was found: low penetration of imaging 
the SRTM-DEM in the recesses of the edges of the reservoir, whilethe high- 
est elevations of the terrain are more prominent than the lower slopes; the 
failure to observe the dates of the images used in ground cover masks as 
well as ignorance of the dynamics of the surface from the edge of the reser- 
voir, used in data generation are the main causes of the discrepancies be- 
tween the SRTM -SWBD (BWB) edge and edge by segmentation of the band 
4(B4). 

Keywords: Edge reservoir, Remote Sensing, segmentation, mathematical 
morphology, SRTM, ASTER. 



1. Introduction 



The use Remote Sensing images to identify edges of water bodies re- 
quires large studies using different images and different imaging meth- 
ods for understanding the behavior of these spatial and spectral edges. 



Edge detection of water bodies by remote sensing data has numerous 
applications, both in defining the coastline (YOO et al., 2004), the de- 
marcation of coral reef (Yamano et al., 2006), plains tide (RYU, and 
Ml N WON, 2002) or the extraction of contour lines of lakes and reser- 
voirs (FRAZIER and PAGE 2000; LU et al., 2011). 

The present work is located around the reservoir Sobradinho in the 
state of Bahia, Brazil, which in turn is generated by a reservoir in the 
Sao Francisco river, the largest artificial lake in the world (CHESF, 
2011), placed in a region of negative water balance and semi-arid cli- 
mate, which influences the variation of the water depth and the volume 
of water stored. 

.One of the I imitations of free images is to find optical images with dates 
consistent with the ti me of measurement of the water level i n the reser- 
voir margin. Whereas relief and water volume affect the shape of the 
edge of the reservoir.Using an M DE for detecting edges of water bodies 
due to the fact that the topography is who defines the geometry of the 
surface water bodies and therefore the knowledge of the geomorpholog- 
ical setting of the area surrounding the reservoir sobradinho. As relief is 
determining the geometry of the edge of water bodies was used in this 
study, digital elevation models, such as the ASTER GDEM and SRTM, 
the latter in particular, offers among the products the SWBD (SRTM 
Water Body Data) which consists of vectorization grid water bodies 
around the globe. I n this study, we use software and images free down- 
load 

The study of edge detection reservoir Sobradinho - BA, with segmenta- 
tion of LandsatTM band 4-5 (taken as reference) and M DE-relief SRTM 
allow us to analyze the spatial behavior of band 4 of LandsatTM-5 and 
draw comparisons with the edge of the SRTM-SWBD, SRTM and AS- 
TER GDEM-VNIR. 

Generally in the infrared spectral range of 0.75 micrometers to 1000 
micrometers, the spectral behavior of water is different from the type of 
soil exposed to outcrops of the basement, as is the case in the area of 
this study. 

I n the range microwave imaging SAR (Synthetic Aperture Radar), the 
spectral characteristics of soil-water interface is very different from the 
infrared range, and also depends on the bandwidth used. The digital el- 
evation model SRTM DEM-prepared C-band (5.21m to 7.69 cm, 90 m 
spatial resolution) (Zhou et al., 2009; Rabuset al., 2003), is used in this 
work function access and free use of images, and for being a source of 
modeling terrain in 3-D. 



The ASTER GDEM-VNI R-M DE generates through stereoscopic images 
of bands 3B (Back) and 3N (Nadir), whose spectral range is 0.76 mi- 
crometers to 0.86 micrometers, and has a spatial resolution of 30 m 
(ASTER, 2009). The necessity of using MDE this study is due to the to- 
pography delimit the area occupied by water in a basin part, and that 
the build up tends to maintain a surface configured for a same height 
level, and Therefore, it has on its edge one isoline altitude within acer- 
tai n date or ti me i nterval . 

I n the present work, the spectral behavior of the divide- soil water in the 
banda C-SRTM DEM will be studied in relation to sensor bands TM 
(Thematic Mapper) LANDSAT-5, which in turn generates free images 
with spatial resolution 30 m. In the band of 4TM (near infrared - 0.760 
micrometers to 0.900 micrometers) the contrast between water and soil 
generally is large, which allows the study of this interface. Suitable 
compositions of the TM bands, such that the composition shows the 
spectral responsein the visiblerange of the sensor TM (R), 3(G) 2, (B) 1 
(Band X Blue, 0.450 micrometers to 0.520 micrometers; Band 2, Green, 
0.520 micrometers - 0.600 micrometers; Band 3, Red, 0.630 microme- 
ters - 0.690 micrometers), allows support to the results generated by 
visual interpretation of the features analyzed. The images VN I R (Visible 
and Infrared Nearest) ASTER GDEM-have-VNIR spectral response of 
visible and near infrared and are also free. Already bands 3B and 3N 
providing MDE, enable show the separation between water and soil and 
can-ASTER GDEM i mages- VN I R and TM Landsat-5 be used together to 
investigate the boundary between water and land. 

The combined use of TM-5, ASTER-GDEM MDE-SRTM and therefore 
allows studies on edge detection reservoir Sobradinho (including apply- 
ing to other reservoi rs) . 



2. Study area 



The study area of this work is the edge of the reservoi r hydroel ectri c So- 
bradinho, State of Bahia. It is the largest artificial lake in the world and 
is monitored by the Sao Francisco Hydroelectric Company (CHESF) 
(Fig 1). The reservoir is located in a region of the middle Rio Sao Fran- 
cisco negative water balance, and geology sedimentary and crystalline 
basement shows, whose units exposed in geological and environmental 
CPRM (2006), are predominantly characteristics of I and flattened. 





Figure L Area of reservoir Sobradinho. Adapted from CPRM (2006). 



The predominant vegetation is savanna. I n Correia and Day (2003) and 
Dantas (2005) deals with physical characterization of reservoir So- 
bradinho, which has an area of 4214.3 km2 at its maximum elevation of 
392.5 m operation with 280 km in length and varying width 5-50 km, 
whilethe minimum rate of operation is 380.5 m. The dimensions of the 



reservoir Sobradinho allow the use of images of spatial resolution of 30 
m to test the seal e of 1 150000 on the best methods of edge detectors for 
i mages f reel y avai I abl e. 



3. Methods, Results and Discussion 



Compatibility Data 

In this study we used data, images and free software. All processing 
steps were carried out in Sring software (System Information Pro- 
cessing Georrefenciadas) version 5.17, developed bylNPE (National In- 
stitute for Space Research), available at: http://www.dpi.inpe.br/spring 
/ Portuguese/ download. php. 

The data used were from different remote sensors: Landsat TM 5, AS- 
TER, SRTM . Therefore, it was necessary a temporal compatibility of da- 
ta from SRTM DEM and ASTER GDEM-correct for the acquisition of 
Landsat TM 5, si nee the conditions of the surface of a reservoir has high 
dynamics. The mission SRTM consisted of a survey topography of the 
globe, through SAR interferometry, performed between Hand 20 Feb- 
ruary 2000 (RABUS et al, 2003). Data provinientes ASTER, were pur- 
chased in the form of digital elevation model ASTER GDEM-, made 
from stereoscopy (ASTER, 2009) and images obtained at different 
times. 

For the acquisition of TM 5 images to be used in this work, data were 
considered monthly average surface elevation of the reservoir Sobradi- 
nho between 2000 and 2011, provided by CHESF (Hydroelectric Com- 
pany of San Francisco). The quota was established as a standard in Feb- 
ruary 2000, due to the fact that the SRTM data are not avai I able for any 
other times. I n February 2000, the average monthly quota was 387.24 
m, from this, we selected the months from J anuary 2000 to December 
20 11 similar to possessing shares of 387.24 m (± 1 m). Given the size of 
the reservoir Sobradinho (4214.3 km 2 ) and its location, it took 4 scenes 
TM sensor whose orbits/ dots are shown inTabl el below: 



Orbit/ Point 


Acquisition data 


217/66 


29/ 08/ 20 11 


217/67 


24/09/2009 


218/66 


26/05/2011 


218/67 


28/09/2010 



Table 1 TM sensor scenes 



On the issue of availability of Landsat TM 5, as well as atmospheric 
conditions were considered in the analysis and processing carried out in 
this work only images whose Obita / point is 218/67, this, in turn, co- 
vers 79.2% of the surface the reservoir. The remaining images (217/66, 
217/67 and 218/66) was used to compose the extension of the reservoir 
and not considered in the procedures performed in this study. 

In LANDSAT-5TM sensor, band 4(Figurel) corresponds to the near in- 
frared (0.76 micrometers - 0.9 micrometers), it is observed a very low 
reflectance of clean water in this spectral range. This optical property of 
water allows differentiating water bodies clean in relation to other com- 
ponents such as bare soil and vegetation (NEW, 2008; J ENSEN, 2009). 
However, Watanabe et al. (2010) cites that the spectral response of in- 
land waters, such as reservoirs, is related to substances in the column of 
water bodies, and these elements, called optically active components, 
are responsible for the different spectral responses Water captured by 
the sensors. New (2001) classifies the components that affect the spec- 
tral characteristics of water in three different categories: living organ- 
isms, particulate matter and dissolved organic. 

For J ensen (2009) these sediments may come from a variety of sources, 
i ncl udi ng the erosi on of agri cultural areas, the weatheri ng of mountai n- 
ous areas, coastal erosion caused by waves or natural vessel traffic and 
volcanic eruptions (ash). Miller and Mckee (2004) state that water bod- 
ies inland as well as coastal, can carry a considerable amount of sus- 
pended sedi ment that can dramati cal ly affect the characterise cs of thei r 
spectral reflectance. Doxaran, Froidefond and Castaing (2002) studied 
the correlation between reflectance and suspended sediment in coastal 
waters (phytoplankton, dissolved organic matter and mineral particles) 
and Karaska et al. (2004) conducted a study on the reflectance of sus- 
pended matter in river water by analyzing factors such as turbidity and 
chlorophyll, among others. Both showed that these sediments are to be 



considered in detecting edge lines due to the spectral response of the 
same. 

The use of i mages deri ved from remote sensors requi res, i n many cases, 
the correction of errors inherent to image acquisition. The atmospheric 
conditions directly influence the quality of images obtained by the sen- 
sors, so it is necessary corrections atmospheric calls, which second 
Vermote (1997), is a process which, ideally, is to eliminate the interfer- 
ence of air in the image. Among the methods used to perform this type 
of correction, enconta is the method called DOS (Dark Object Subtrac- 
tion) developed by Chaves (1989), which in turn was implemented in 
this study using the methodology proposed by Gutler et al (2005). An- 
other type of correction to be performed in remote sen si ng images is the 
radiometric correction, which consists of me convert values Digital 
Number (DN), levelsof ash disposed in each pixel of theimagein reflec- 
tance values, which is a physical quantity inherent the natural targets, 
requires complex processing algorithms with input parameters and spe- 
cific atmospheric conditions and sensor (MENESES and ALMEIDA, 
2012). 

The scenes TM, Landsat 5, used in this study were submitted to the 
above corrections to the foil owing methodological steps. Figure 1 shows 
the mosai c of i mages corrected TM used on the reservoi r area. 
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Figure 2. Mosaic TM image, band 4 (near infrared), and the region of the reser- 
voir Sobradinho. 



SRTM DEM 



The Digital Elevation Model (DEM) SRTM (Shuttle Radar Topographic 
Mission) is a three dimensional representation of the earth, obtained by 
interferometry using a Synthetic Aperture Radar or SAR (Synthetic Ap- 
erture Radar) (RODRIGUEZ, BELZ and MORRIS, 2006). The range of 
the electromagnetic spectrum used for the generation of MDE SRTM, 
correspondi ng to theC band, i.e. radiation whose wavelength is located 
in the range between 3.75 and 7.5 cm. I n this spectral range, according 
to Slater et al (2006), the radar signal shows very low values or do not 
return values on water bodies, resulting in black areas or regions "emp- 
ty 1 (voids). The water in SAR images, affects the dielectric constant of 
the surface, and thus its back-scattering coefficient (NEW, 2006), caus- 
ing flooded regions behave differently from dry soil. Works such as 
Guth (2006), Farr et al. (2007) and Grohmann, Ricocomini and Steiner 
(2008) , cl ai m that probl ems i nvol vi ng I ow-sl ope areas are rel ated to the 
inherent noise-SRTM DEM and disability reflection of radar signals in 
water bodies and wetlands. Rodriguez, Morris and Bel z (2006) lists sev- 
eral sources of error in the data- SRTM DEM , among them, to attribute 
these noises linear static calibration errors I nSAR system, resulting in a 
remarkabl e observati on of bandi ng. 



SRTM Water Body Data (SWBD) 

Slater et al. (2006) describe editing a product, among others, very sig- 
nificant about the SRTM data: the SRTM Water Body Data (SWBD). 
This is a set of data obtained from the DEM SRTM level 2, that is, with a 
spatial resolution of 30 m, and edited for each block files available in 
the extension SH P (ESRI , 1998), which provide a vector representation 
Line edge of water bodies. Editing products is further supported by the 
letters digitaliazadas pertencentea Geospatial-I ntel I igence Agency of the 
United States (NGA - National Geospatial Intelligence Agency), as well 
as masks cover crops obtained by the Landsat 5 TM sensor derived data 
whose acquisition dates ranging from late 1980 to 1993. The pi ani metric 
accuracy of these data was specified at 50 m (mean square error), but 
based on the evaluation of NASA (National Aeronautics and Space Ad- 
ministration) the error may be less of 19 m at 25 m. As regards the wa- 
ters, lakes considered with length greater than or equal to 600 m (lakes 
length less than 600 m were not mapped) as specifications of NIMA 
(2001), asisthe casein reservoir Sobradinho. 



ASTER GDEM 



Digital Elevation Model obtained by the stereoscopic ASTER band 3, 
correspondi ng to the near infrared (0.78 to 0.86 micrometers), as Hira- 
no, Welch and Lang (2003). Due to the nature of the process of obtain- 
ing this M DE along ponds occur some of the worst-visual anomalies in 
ASTER GDEM second Guth (2006). 

According ASTER (2009), among the major errors and anomalies in- 
herent in the ASTER GDEM -VN I R-stand out: the anomaly and the ef- 
fect of step mole. In generating the MOU by stereoscopic model is ob- 
tained from images obtained from the same location from different an- 
gles. This technique, in the case of ASTER-GDEM-VNIR may differ in 
alti metry altitude val ues I ocated on the edge of each scene used for mak- 
ing the MDE, resulting in linear features along the boundaries of the 
scenes constituti ng the model . 

I n water bodies where the level surface behaves dynamically, there are 
naturally differences in level between scenes captured in different mo- 
ments. ASTER GDEM-in-VNIR these differences are called anomalies 
or stair step anomalies, and appear when the images are overlaid to 
generate the respective model. These anomalies may represent, for AS- 
TER-GDEM, a discontinuity or altimetric dislocation presented by the 
relief pattern, resembling the one shearing surface. The call path mole 
effect is described in ASTER (2009) as an anomaly overlapping scenes 
used i n the model but unlike anomalies step, not only show the limits of 
captured scenes. The occurrence of this effect is due to superposition of 
multiple scenes where, for example, the reflectance of elements existing 
on the surface of a body of water captured by the sensor, resulting in a 
malfunction of curvilinear shape. 



I mage Segmentation TM 

About the corrected i mages of the band 4 of TM sensor onboard the sat- 
ellite Landsat 5 was applied to image segmentation operation that, ac- 
cording to Gonzalez and Woods (2010) and Guimaraes and Candeias 
(2009), subdivides an image into its parts or objects constituents. The 
segmentation process according Brites, Bias and Santa Rosa (2012), 
makes the environment in which is inserted the pixel is considered in 
the classification, that is, takes into account the characteristics of the 
medium (regions) and not exclusively the spectral values of the pixels. 
This work was performed the operation targeting growth regions group- 
ing pixels into regions or sub-regions, based on thresholds of similarity 



between theimage pixels, which in this case is based on the values of re- 
flectance image TM band 4. 

After the corrections of i mages of the band 4 sensor TM , tests were per- 
formed in order to estimate values for the parameter of similarity. 
Therefore, observations were made of values of gray levels, correspond- 
ing to the reflectance of the scene targets, demonstrating pixels that 
match the specified range of values of gray levels (reflectance). Figure 3 
shows a slicing radiometric, or a color picture is divided into 10 gray 
levels (reflectance) and the upper and lower limits of this slicing, and 
255, respectively. 

Reservatorio dc Sobradinho - BA 



Landsat TM 5 - Bandn 4 (Infra Vermel ho) 




Skramn An frHMri*rudu r lljitrsldfll* 

Slilemn tin Prnjeffla: Pnlkflnlcn 
SislwitB GoodW™ do farfeifeidnc 



^ A 



42-45TTW 42"3fflTW 42"J5TTW JZ'QTTW 41-45TTW 41"50TTW 4ri5TrW 4VWCPN 40'45'CrW 40'30'irW 



Figure 3. Slidng radiometric Mosaic TM image, band 4 (near infrared), the 
region of the reservoir Sobradinho. 



It can be seen in Figure 3 that the flooded area of the reservoir is repre- 
sented predominantly in blue tones corresponding to the lowest levels 
of reflectance. 

The next step was to identify the thresh old reflectance of the flooded ar- 
ea belonging to the reservoir. For this purpose, we conducted a search 
for a value visually presenting the whole area of the reservoir Sobradi- 
nho, which in turn, due to the dynamics and dimensions, has reflec- 
tance values higher than those expected for pure water due to the pres- 
ence of el ements opti cal I y assets. 



Figure 4 shows the band 4 of Landsat TM 5 of the southwest region of 
the shell, enlarged chosen to be performed with the slicing radiometric 
reflectance values corresponding to 50 and 60. 




~- Vk "" M (c)0-60 

Figure 4. - Band 4 of Landsat TM 5 of the southwest region and the 
slicing radiometric reflectance values corresponding to 50 and 60. 



Figure 4(a) presents the complexity of defining a border line through 
the spectral gradient found in the selected area: the pixels in darker 
shades correspond to predominantly wetlands, but some areas near the 
banks of the reservoir, the region shown in this figure, hamper the in- 
terpretation of the image. Note also the presence of shadow clouds rep- 
resented similarly in dark tones. 

Figure4(b) shows the si icing radiometric selected area whose threshold 
is 50, where it can be seen that for most of the shell in this area there is 
a match of pixels evidenced by slicing to 50, and wetlands region . 

Figure4(c) presents the occurrences of pixels evidenced by slicing radi- 
ometric 0-60, which in turn correspond to shadows caused predomi- 
nantly by the relief. 

Slicing Radiometric Model of ASTER GDEM 



The model ASTER-GDEM-VNIR region of the reservoir Sobradin ho was 
mosaicado from six images derived from the band 3 (3B and 3N) shown 
in Table 2. From Mosaic ASTER GDEM-one was generated shadow im- 
age, which in turn is shown in Figure 7 whose extension displays the 
abnormalities on water bodies described in ASTER (2009) with the ele- 
vation altitude areas (in red). 



Image 


Latitude 


Longitude 


ASTGTMJS 1 0W04 1 _dem 


10° S 


41° W 


ASTGTM_S 1 0W042_dem 


10° S 


42° W 


ASTGTM_S 1 0W043_dem 


10° S 


43° W 


ASTGTM_S 1 1 W04 l_dem 


11° S 


41° W 


ASTGTM_S 1 1 W042_dem 


11° S 


42° W 


ASTGTM_S 1 1 W043_dem 


11° S 


43° W 



Table 2. ASTER GDEM- images used 



F i gure 5 presents the product of si i ci ng al ti metri c model ASTE R GDE M - 
VNIR-with the altitude values of 380.5 m, 392.5 m (maximum and min- 
imum quota of operation provided by CHESF Dam, respectively) and 
387.24 m (average value for the month of February 2000). This slicing 
was performed in order to assess the possibility of using ASTER- 
GDEM-VNIR for slicing of altimetric coordinates above the reservoir, 
but the f ragmentati on al ong the si i ci ng of the model precl udes thei r use 
for this purpose sought this work. Figure 6 presents a zoom of ASTER 
GDEM -VNIR-with quotas in red. 

In Figure 7, we have showed the slicing and edge altimetric to the AS- 
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Figure 6. Zoom of ASTER GDEM-VNI R-with quotas in red 
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Figure 7. ASTER GDEM 



1 1 is observed from the detai I shown that difference i n the surface eleva- 
tion of the reservoir provided by the Model ASTER GDEM reaches 14 
meters, and the presence of defects inherent in the model, thus it is not 
possible to consider the edge generated by slicing altimetric reservoir 
Sobradinho .. 



The SRTM data 

Slicing Radiometric the SRTM DEM 



The SRTM DEM, available as an image in gray levels, was obtained by 
the Mosaic of 4 images, presented by naming the articulation index 
compatible with the scale 1250000 Brazilian Institute of Geography 
and Statistics (IBGE). The mosaic of images, SRTM DEM is shown in 
Figure 8. 
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Figure8. MosaicSRTM DEM, Sobradinho Reservoir region, Bahia. 



The DEM -SRTM was submitted in SPRING, a slicing altimetry, ie the 
pixels were selected this model based on the same altitude intervals, 
thereby slicing altimeter showed regions where the altitude is less than 
or equal to the quota reservoi r I evel Sobradi nho courtesy CH ESF for the 
period of the mission SRTM, ie 387.27 m. Figure 22 shows the product 
of alti metric slicing into three levels of altitude: 380.5 m, 392.5 m 387.5 
me, representi ng the mi ni mum operati ng Sobradi nho dam, the val ue of 



average monthly quota of February 2000, and the value of the maxi- 
mum level of operation of the dam, respectively. Figure 9 shows the 
product slicing of alti metric model at elevation 387.24 meters. 




Figure 9. Slicing alti metric of SRTM DEM. 



SRTM Water Body Data 



The SRTM mission data used are from the SRTM-DEM with a spatial 
resolution of 90 meters, and a major product generated by the pro- 
cessing of your data, SWBD, which in turn consists of vectorization of 
water bodies available in SHP extension. These data provided two dis- 
tinct edges, which will be considered below. 

The SRTM-files SWBD, characterized by itself on a ledge validated by 
NGA (National Geospatial Intelligence Agency), identified in this work 
as BWB edge. For this mosaic four files were available in Shapefilefor- 
mat, as shown in Table 3. Figure 10 shows the mosaic obtained by the 
edge of Shapefile® SWBD called this work, BWB. 



Arquivo 


Latitude 


Longitude 


W041sl0s.shp 


41° W 


10° S 


W042sl0s.shp 


42° W 


10° S 


W043sl0s.shp 


43° W 


10° S 


W043sLls.shp 


44° W 


11° S 



Table 3. SRTM - Files used SWBD 
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Figure 10. Edge vectored from SRTM, called BWB. 
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Figure 11. Result to BWB and B4. 



The area 13 (Figure 11(a) ), which in turn presents one of the points 
where the edges overlap B4 and BWD. The area is enlarged in Figure 11 
(b). 



The line profile considered for the area in question has a length of 659 
m, whose center i s marked by the poi nt of coi nci dence between the edg- 



es and B4 BWB. The altitude recorded at the point where the edges 
overlap is 390 m; highest altitude recorded along the line profile is 
398.66 m and thelowest recorded elevation is 388.17, the average si ope 
measured under the profile line is 2, 77%, as can be seen in Figure (c). 
Regarding the radiometric profile (Fig. 11 (d)) we have: a reflectance at 
the point of coincidence between edges is 153.15, the highest and lowest 
reflectance observed along the profile line are respectively 254 and 19 7, 
the average observed reflectance is 116.01 

The profiles generated and presented in Figures 11(c) and 11(d) show no 
relationship between topography and the reflectance of the targets in 
the scene as a reason convergence or divergence between edges, reveal- 
ing the heterogeneity present in the behavior of the edge BWB in all ex- 
cerpts considered. The topographic profile in question presents with 
serrated area covered by water, it is possible to observe an elevation in 
the region of the second half of the profile can not be observed in Figure 
(b), which suggests that it is an error coming from the sensor system 
used to generate the SRTM DEM . I n radiometric profile observed that 
the points of coincidence between the edges, the reflectance is 153.16, 
however, this val ue decays i ntensely al ong the prof i I e reachi ng the val ue 
of 19.7 at the end of the line profile, or in wetlands. 



4. Conclusion and Recommendation 

Several experi ments were done to f i nd the most accurate edge detecti on 
reservoir Sobradinho - BA, testing the use of MDE-SRTM, ASTER 
GDEM-VNIR-operators, Mathematical Morphology, SRTM-edge 
SWBD, and segmentation of the band 4 of Landsat TM 5. The methodo- 
logical research conducted here indicates that the segmentation of 
Landsat TM band 4-5 isthemost appropriate method for edge detecti on 
of tank Sobradinho - BA in scale 1150000. 

The ASTER GDEM-VNI R-are not suitable for edge detection by which 
images are formed by mosaics of images with MDE implying different 
times at different water levels, which would result in discontinuous edg- 
es. Another reason that makes it impossible to use the model ASTER 
GDEM-VNI R- generation edge reservoir are anomalies encountered in 
obtaining this model due to the method used for their generation: stere- 
oscopy. The recommendation of Guth (2010) on the overlap of the AS- 
TER GDEM-by-VNI R data SWBD is not suitablefor cartographic prod- 
ucts, as inconsistencies in the SRTM Water Body Data (SWBD) make 
these data unreliable when it requires cartographic accuracy even for 
large scales of 1150,000 with. 



One problem with use of edge M DE-SRTM is that the water generates 
noise in band C, and the line edge is very irregular and incomplete, but 
the use of these noises can be considered as parameters to generate sur- 
faces altitude consistent with surface water bodies. It is recommended 
the application of mathematical morphology techniques to other imag- 
ing radars, like the TerraSAR-X. It is recommended, though, that for 
systems design I nSAR sensors are taken into account to adjust the ac- 
quisition geometry for mapping complex edges of water bodies inland 
or coastal regions. 

The model SRTM-SWBD showed no consistency regarding the position 
and orientation of the edge B4 TM Landsat-5, not getting clear proce- 
dures and algorithms used in the methodology NASA / NGA. The fact 
that they have been observed where the edge BWB showed up some- 
ti mes i nternal and someti mes external to the edge B4, demonstrates the 
inconsistency product SRTM-SWBD, as if getting the lines edges of wa- 
ter bodies say about the different ti mes, and therefore different levels of 
surface reservoir Sobradinho, should always be present whenever ex- 
ternal or external, with occasional coincidences between the edges in 
places where the slope is high. The use of masks cover crops, used in 
making data SWBD, did not take into account the varying levels of the 
reservoir Sobradinho during the SRTM mission accomplishment, there- 
by compromi si ng the qual i ty of data avai I abl e. 

As a recommendation the use of high spatial resolution QuickBird and 
GeoEye like the segmentation of band on the infrared as well as points 
of field control for the water level, is an important continuation of this 
research. The use of images acquired by sensors of high temporal reso- 
lution to add edge detection reservoir more accurately mapping, thereby 
capturing images with minor changes in surface level. 
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